Using a hand-collected sample of hedge fund activist engagements from 1994 to 2014, this study analysed the role of derivatives in the hedge fund activism. Evidence shows abnormal returns of targets of hedge fund activists who did not use derivatives exceeded the abnormal returns of targets of hedge fund activists who employed derivatives around the activist engagement disclosure period. We also find that idiosyncratic volatility of targets of hedge fund activists who did not use derivatives was more reduced than those of targets of hedge fund activists who used derivatives. Finally, the probability of takeovers increases for hedge fund activists who did not use derivatives.
Introduction
Activist hedge funds have been on the rise and their organisational structure position them to be efficient activists. Lack of regulation in the hedge fund industry also plays a major role in providing hedge funds with enough flexibility to undertake activist demands. For instance, hedge funds are not subject to the ERISA or "prudent man" regulations and are not required to maintain high levels of diversification to receive preferential tax status. Hedge funds typically "lock-up" investor capital for a long period of time to carry out their strategies and therefore cannot be redeemed freely. Mutual funds, on the contrary, are required to maintain high levels of liquidity and must meet daily withdrawal requests, if any. This is exactly where hedge funds have an edge over activist mutual funds on the aspect of undertaking activist engagements, especially when activist campaigns require the activists to hold large, illiquid blocks of assets for prolonged periods of time. This paper studies the financial derivatives which is a commonly used instrument by hedge fund managers and often believed to be highly effective while undertaking activist engagements. In 2013, Ackman swapped more than 40% of his shares for put options, as per Pershing Square's investor letter. The letter stated as follows:
"In order to mitigate the risk of further mark-to-market losses on Herbalife, in recent weeks we have restructured the position by reducing our short equity position by more than 40% and replacing it with long-term derivatives, principally over-the-counter put options. The restructuring of the position preserves our opportunity for profit -if the Company fails within a reasonable time frame we will make a similar amount of profit as if we had maintained the entire initial short position -while mitigating the risk of further substantial mark-to-market losses -because our exposure on the put options is limited to the total premium paid. In restructuring the position, we have also reduced the amount of capital consumed by the investment from 16% to 12% of our funds."
According to the letter, Mr. Ackman recognised losses and covered $400 million worth of Herbalife stock by buying OTC put options. This led him to limit his losses from the stock going up further. Ackman and Pershing Square would have profited if the stock declined below the strike prices and would have only made a minor loss per share if the stock stayed at the same level or went up (La Roche, 2013) . William Ackman's use of put options in his battle against Herbalife is a classic example of how hedge fund activists utilised derivatives.
There are a number of reasons for the popularity of derivatives among hedge fund activists.
First of all, the lack of regulation plays a key role. For instance, there were many cases in which hedge fund activists used "empty voting"2 strategies (Anabtawi and Stout, 2008) .
Derivatives are very often used as constituents of activist strategies, because they are almost unregulated, leveraged, unstandardized and opaque. The lack of regulation was recorded by (Helleiner and Pagliari, 2010) , who found that in the cases of hedge funds, regulators focused on the "indirect regulation", that is, they emphasized on overseeing the involvement of bank lending while encouraged hedge funds and their bank counterparties to self-regulate and disclose information to the markets.3 Secondly, the lack of legal barriers that restrict hedge funds from over leveraging and excessive short selling, as evidenced by (Shadab, 2009 ), also implicitly encourages activist hedge funds towards derivatives. Moreover, hedge funds are typically exempt from the Company Act which imposes heavy regulations upon financial institutions against risky betting. Specifically, under the Company Act, entities that are using short sales or derivatives must hedge their positions in a segregated account. Since this is not applicable to hedge funds, their positions of derivatives can be very aggressive, and, as a result, can be more effective while pursuing activist strategies. (Shadab, 2009 ) also found that the superior performance of hedge funds was attributable to the legal regime under which hedge funds operated, thereby allowing them to pursue the aforementioned innovative investment strategies. The research by (Chen, 2011) provides further evidence that hedge funds using derivatives exhibit lower fund risks (e.g., market risk, and event risk) and are less likely to liquidate in a deteriorated market condition. (Chen, 2011) also finds that derivatives are more used by hedge funds that require higher minimum investment, charge higher fees, have shorter capital lockup periods4, and employ effective auditing services. Overall, existing literature has indeed justified why hedge funds introduce derivatives as part of their trading strategies.
2 "Empty voting" strategy involves the activist separating the right to vote shares from the beneficial ownership of these shares. 3 Also see EICHENGREEN, B. 2003 . Governing global financial markets: international responses to the hedgefund problem. Governance in a Global Economy: Political Authority in Transition, 168-198.and ROBOTTI, P. 2006 . Mapping the regulatory debate on hedge funds: a political analysis. FMG Discussion Paper, London, Financial Markets Group at the London School of Economics. 4 See also (Greenwood and Schor, 2009). However, according to (Partnoy, 2015) , activist hedge funds were found to have rarely used derivatives. They instead chose to buy "undervalued" stocks outright of the targeted firms.
Furthermore, according to a study by (Deloitte, 2014) , the additional costs arising from credit valuation adjustment (CVA) 5 charges were found to have been the highest for equity derivatives. This could be one of the reasons why most activist hedge funds prefer to directly buy the target stock instead of purchasing derivatives. After all, given that the use of derivatives places hedge funds in a unique position, there is a possibility that hedge fund activists benefit from using derivatives. This paper is keen to explore whether the use of derivatives enables hedge fund activists to create additional value.
In this study, we construct a set of hand-collected samples of engagements by hedge fund activists, and we use this dataset to measure market reactions when activists use derivatives to hoard targeted stocks and disclose their stakes in the targeted companies. Our research also tries to study the possibility of derivatives as an instrument to drive down the price volatility of the targeted stock. And, most importantly, the role of derivatives is examined with respect to the most profitable6 and popular activist strategy: mergers.
Empirical results of our research provide valuable contributions towards understanding the role of derivatives in hedge fund activist engagements. Firstly, we find that the market reacts positively to targets of hedge fund activists around the period of disclosure irrespective of whether hedge fund activists used derivatives or not. However, the abnormal returns of targets of hedge fund activists who did not use derivatives exceeded the abnormal returns of targets of hedge fund activists who used derivatives and the difference was statistically significant. This result suggests that the market believed that hedge fund activists who purchased the target shares directly had a higher probability of successful activism than those who adopted a "wait-and-watch" approach by using derivatives. Secondly, both hedge fund activists who used derivatives and did not use derivatives aided in the reduction of idiosyncratic volatility of their targets post the announcement date. However, the idiosyncratic volatility was found to have reduced more for targets of hedge fund activists who did not use derivatives. Finally, hedge fund activists who did not employ derivatives increased the probability of takeovers of their targets, thereby justifying the positive market reaction towards these targets. (Greenwood and Schor, 2009) activist to push for the sale of the target. Furthermore, we found that the hedge fund activists who did not use derivatives targeted smaller companies compared to the targets of hedge fund activists who used derivatives. This made it easier for the hedge fund activists to pursue the sale of the target without having to seek an increase in effective ownership stakes through the usage of derivatives (Hu and Black, 2007) .
The contribution of this paper is threefold: First, this is the first paper that analyses the role of derivatives in hedge fund activism in a comprehensive manner. Earlier studies have considered the possibilities of derivatives influencing hedge fund activism, but have not studied the role of derivatives within a context of volatility. Second, this paper studies the market reaction to the use of derivatives by hedge fund activists. Third, our paper provides a testing ground for studying the value creation through the usage of derivatives. (Greenwood and Schor, 2009) found that the abnormal positive reactions experienced when an activist disclosed its stake was attributed to the ability of the activist to force the company to be acquired. (Becht et al., 2015) further supported the finding by concluding that takeovers are the most popular activist engagement. Our finding suggests that hedge fund activists who did not use derivatives increased the probability of takeover of their target companies, thereby indicating that derivatives are ineffective financial instruments while undertaking activist engagements.
The rest of the paper is structured as follows: Section II reviews relevant literature. Section III states the hypotheses. Section IV describes our dataset. Section V outlines the methodology used for empirical analysis. Section VI provides empirical results and discussion. Section VII concludes the paper.
Review of Literature
Since the SEC adopted the Regulation MA-related "free communication" Rule 14a-12 in 1999 (Briggs, 2006) , there was a boom in hedge fund activism in the United States. As a result, a number of studies have examined the impact of activism on hedge fund firm performances. (Brav et al., 2008) pioneered this area to analyse the impact of hedge fund activism using a large sample over the time period between 2001 and 2006. Their paper found that hedge fund activists proposed strategic, operational, and financial remedies with success or partial success in two-thirds of the cases. (Clifford, 2008) found that certain features of hedge funds like longer lock-ups and withdrawal notification periods played a major role in assisting their activist efforts. The targets of hedge fund activists were found to have large excess returns in equity investments as well as improved operating performance because of activist outcomes.
The paper also found that hedge fund activists generated significantly greater returns compared with their passive peers, thereby concluding that their returns could have mitigated their monitoring costs. Academic interests in this field are not confined in US market. (Becht et al., 2010 ) studied 362 European activist interventions using a sample that included both public and private interventions. The public activist interventions were associated with positive abnormal returns around the time of activist stake disclosures. Private activism generated less returns compared to public activism and this was attributed to the finding that public activism was associated with a higher probability of takeovers. (Mooradian and Boyson, 2010 ) studied the influence of intense7 hedge fund activism on target firms. They found that targets of intense hedge fund activists showed strong improvements in operating performance for up to three years following the activism, whereas the remaining targets did not. It was also found that all hedge fund activists, both intense and non-intense, gained from the improved target stock performance during the activism period. (Boyson and Mooradian, 2011) found that activist hedge funds improved both short-term stock performance and longterm operating performance of the target firms and concluded that activist hedge funds benefitted target firms' shareholders and the hedge funds themselves. Many studies also showed that hedge fund activists were also known to have created positive long term impact on their target firms. (He et al., 2016) studied the impact of hedge fund activism on corporate innovation and found that innovative firms were as likely to be targeted by hedge fund activists as non-innovative firms. They also found that activist hedge funds generated positive abnormal returns to shareholders during a 5-year period post intervention, thereby concluding that activist hedge funds were not myopic investors and that they generated long-term benefits to shareholders by enhancing output of their targets. However, (Bebchuk et al., 2015) tested the empirical validity of the claim that interventions by hedge fund activists had a detrimental effect on long-term interests of companies and their shareholders and found that the data did not support this claim.
To sum up, existing literature generally agrees on the meaningful efforts by hedge fund activists, but very few studies examined the mechanism through which activist hedge funds created value. For instance, (Greenwood and Schor, 2009 ) attributed the positive abnormal returns of target firms around the time an activist disclosed its stake to the ability of the 7 Activists were classified as "intense" if the activist hedge fund acquired all or a portion of the target firm's stake in a setting other than open market and when one of the following conditions remained valid: either the activist hedge fund's filing with the SEC stated a specific activism agenda or the activist hedge fund obtained more than one type of the target firm's securities. activist to force the company to get acquired. This argument is supported by (Becht et al., 2015) who find that takeovers are the most profitable activist strategy. (Boyson et al., 2016) found that activism mergers are more likely when the activist hedge fund has a record of aggressive intervention, substantial prior merger experience, or has switched from passive to activist ownership. They further found that value creation through activism mergers to have arisen from monitoring target management and are not explained by bidder overpayment. This paper studies the role of derivatives in the hedge fund activism. We examine the question whether the ability to use derivatives provides activist hedge funds with any additional advantage while undertaking activist efforts. (Hu and Black, 2007) found that hedge funds routinely used leverage and options to increase their effective ownership in target firms. They found that decoupling votes and shares using equity derivatives and other capital market developments was efficient. They also found that hedge funds have held more votes than economic ownership (a situation known as "empty voting") while at other times they held undisclosed economic ownership without votes, but often with the de facto ability to acquire votes if needed (a situation known as "hidden ownership"). Therefore, the study by (Hu and Black, 2007) suggests that it is possible that derivatives play an important role in achieving activist efforts. Our study not only aims to examine the role of derivatives to understand how the market responds when hedge fund activists adopt "empty voting" or "hidden ownership", but also analyse whether the derivatives enable hedge fund activists to increase the probability of sales of the target firms.
Hypotheses
The purpose of this paper is to answer two research questions: (1) Do hedge fund activists create more value for their targets by using derivatives? (2) Does the use of derivatives increase the probability of takeovers involving hedge fund activists? Accordingly, our Testing H1 helps us to analyse why activist hedge funds rarely use derivatives (Partnoy, 2015) . We examine this by testing the market reaction when hedge fund activists using derivatives announce their stakes in the target firms. Testing H1 would also help to analyse whether the market has high expectations on hedge fund activists exercising their derivatives to achieve a successful activist engagement. If activist hedge funds create short-term value and/or long-term value to their targets by using derivatives to undertake activist engagements, then our finding should encourage more hedge fund activists to use derivatives. And if not, then it would justify why only a few activist hedge funds resorted to derivatives.
H2: The Use of Derivatives has a Positive Influence on Hedge Fund Activist's Target Share Price Volatility.
Literature found that using derivatives resulted in a decrease in the volatility of the underlying stocks. (Skinner, 1989) found that the variance of the stock returns decreased by an average of 4.8% as a result of options on those stocks. (Conrad, 1989) found that variance on excess stock returns reduced from 2.29% to 1.79% as a result of derivatives. (Bansal et al., 1989) concluded that the volatility reduced by 6.4% after options are listed. Therefore, tests of H2 reveal whether the hedge fund activists are able to reduce idiosyncratic volatility by using derivatives. If the use of derivatives is the reason for the reduction of idiosyncratic volatility, then the importance of derivatives in hedge fund activism is highlighted.
H3: Hedge Fund Activists Increase the Probability of Takeovers of Target Firms Using
Derivatives. (Greenwood and Schor, 2009) showed that the positive abnormal returns realized by activist targets are due to the ability of the activist to force the company to be acquired. And these results were reinforced by (Becht et al., 2015) . Exercising derivatives would enable the activist to gain more shares, and thereby owning more voting power. As a result, there is a greater probability for takeovers involving activists. Testing H3 could help to understand whether the use of derivatives increases the success of takeovers.
Data
The sample of hedge fund activist engagements is constructed from the SC 13D filings.
Every institutional manager, including an activist hedge fund, is to file a Schedule 13D filing with the Securities and Exchange Commission (S.E.C.) if they acquire more than 5% of a publicly listed firm. Documents are required to be filed within 10 days post the purchase of the company's securities. The SC 13D filings outline the size of the purchase and investors' intentions. Since 2000, it has been a common practice for an activist to attach a letter to the target firm's management and board within their SC 13D filings (Greenwood and Schor, 2009 aim to be more pro-active in their activist engagements instead of adopting a "wait-and-watch" approach by purchasing derivatives. In order to analyse the short-and long-term market reactions, a matching procedure is then adopted. The matching sample is constructed based on the year, size and market-to-book ratio of the targets.9 The matched sample contains 241 observations.
Methodology
8 The derivatives here include options, futures, and forwards. 9 Detailed procedures of how to match samples are available upon request.
CAR
To analyse the gain experienced around the time hedge fund activists using derivatives disclose their stakes in the target firms, the announcement period excess returns were measured by computing cumulative abnormal returns (CARs). According to (Moeller et al., 2004) , this is done by using standard event study methods, and abnormal returns are computed over an 11-day event window [-5, +5] . These announcement period excess returns are computed using the market model as shown in equation (1):
where, ARit stands for the abnormal return of a target company i on time t; Rit is the return of the target company i on t, and rmt is the market return on time t (measured by the CRSP value-weighted index return). The excess returns of the target companies around the time when hedge fund activists disclose their stake is the sum of the abnormal returns over the 11 days (-5 to +5) surrounding the announcement day of the activist engagement as shown in equation (2):
BHAR
We then calculate the buy-and-hold abnormal returns (BHARs) to examine the long-run announcement period gains to both targets of hedge fund activists who use derivatives and the targets of hedge fund activists who do not use derivatives. To compute BHARs, we follow the methodology by (Liang, 2008) :
where rit and rmt stand for the monthly stock return and the market return, respectively. We further define the mean BHAR over a time period T as: 
The CARi in equation (5) is the 11-day CARs computed using the market model. The key variable of interest is the dummy variable "Derivative", which takes the value of 1 for targets of hedge fund activists who used derivatives and 0 for targets of hedge fund activists who did not use derivatives. All the other control variables are explained in Appendix B. Equation (5) also accounts for the year fixed effects.
In addition, in order to study whether the use of derivatives increases the probability of takeovers involving hedge fund activists, a Probit model is constructed as follows: 
The dependent variable in equation (6), the "Acquired", is a dummy variable that takes the value of 1 for targets that are acquired and 0 for targets that remain independent following the involvement of hedge fund activists.
The Idiosyncratic Volatility
The idiosyncratic price volatility of the target stocks by hedge fund activists is then examined.
The purpose of doing this is to reveal the possible impact of the derivatives on the market reaction as well as on the volatility of stock prices around the time when the hedge fund activist disclosed their stakes in the target firms. This study follows the three-step approach by (Bali and Cakici, 2008) to compute the idiosyncratic volatility:
Step 1: The return of each stock is assumed to be driven by a common factor and firmspecific shock εi. By assuming a single-factor return generating process, idiosyncratic volatility is then measured relative to a traditional CAPM:
In equation (7), Ri,t is the return on a stock i; Rm,t is the market return; rf,t is the risk-free rate; εi,t is the idiosyncratic return.
Step 2: The market model is then estimated:
Step 3: The idiosyncratic volatility of stock i is measured as the standard deviation of the residuals: (Insert Table 1 here)
Results and Discussion
We then examine the market reaction towards disclosure announcements by hedge fund activists who use derivatives and compare the corresponding gains with the matching sample.
The results of the difference between the 11-day CARs10 of the two samples are displayed in Panel A of Table 2 . As evidenced by Table 211 , although the market reacts positively when hedge fund activists, who use derivatives, disclose their stakes in the targets, the gains are larger in the case where the hedge fund activists did not employ derivatives. Furthermore, the difference between the 11-day cumulative abnormal returns of the two samples was found to be negative and statistically significant at the 1% level. Hedge fund activists who employ derivatives are granted the right but not obligation to purchase shares of the target at a future date. The market, therefore, seems to treat these hedge fund activists as being hesitant towards undertaking activist engagements, or assume that these hedge fund activists do not have the necessary ownership to successfully pursue any activist engagement. On the other hand, the hedge fund activists, who do not employ derivatives but purchase the shares directly, are capable of immediately negotiating with the management. Therefore, the market 10We considered the 3-day and the 5-day event windows for both univariate and the multivariate analysis. The univariate analysis showed that the difference in CARs were insignificant for the 3-day and the 5-day windows. This was further justified by the multivariate analysis, that is, the Derivative dummy variable was negative but insignificant across all four specifications for both the 3-day and the 5-day event windows. Leverage and Cash/Assets were the only variables affecting the 3-day event CARs. Both were negatively related to the 3-day CARs. This finding suggested that firms that had high leverage and lower levels of cash experienced negative short-term market reaction. Leverage was once the again the variable affecting the 5-day CARs and it was negatively related to the 5-day CARs. This finding suggested that once again, higher the firm leverage, poorer the market-reaction. For brevity, the results are not reported in Table 2 . As a robustness check, we also computed the 3-day, 5-day, and 11-day abnormal returns using the market-adjusted model and found the results to be similar. For brevity, these results are also not reported in tables. 11 In the analysis of CARs, four observations are missing: three observations missing for derivative sample and one observation missing for non-derivative sample. This is because the stock price returns or the market returns are missing, which are needed to compute CARs.
values their capability more than the hedge fund activists who adopt a "wait-and-watch" strategy by using derivatives.
Results from the univariate analysis are further confirmed in the multivariate setting. The 11-day CARs are regressed against a set of control variables, and the results are listed in Panel B
of Table 2 . The key variable of interest is the dummy variable "Derivatives", which equals to 1 for hedge fund activist engagements if derivatives are involved. And as shown by Panel B
in Table 2 , the coefficient of the dummy variable is negative and statistically significant at 1% significance level across all the four specifications, thereby justifying the finding that targets of hedge fund activists who did not use derivatives outperformed the targets of hedge fund activists who used derivatives in the short-run.
(Insert Table 2 here) Furthermore, our study also looks into long-term gains of targets in hedge fund activist engagements. Table 3 illustrates the comparative results of the 6-month, 12-month, and 24-month BHARs. As observed from Table 312 , there is no statistical difference between the two samples across all the three time windows. And this indicates that the use of derivatives has no impact on the long-term market reaction. Given that the individual BHARs are not significant, we can conclude that implementation of derivatives by hedge fund activists does not create any long-term value to their target firms. Table 3 here)
(Insert
The idiosyncratic volatility of the stock prices is then evaluated before and after the hedge fund activist, who used derivatives, disclosed its stake. The results are displayed in Table 413 .
Both the hedge fund activists that used derivatives and those that did not all reduced the idiosyncratic volatility of their target firms' stocks. However, the reduction in idiosyncratic volatility is greater for target firms where the hedge fund activist did not use derivatives. This finding of a reduction in idiosyncratic volatility is consistent with literature14 and suggests that activist hedge funds utilised derivatives to drive down the volatility associated with the underlying stocks of the target firms. However, the finding that hedge fund activists who did not employ derivatives reduced the idiosyncratic volatility by a greater amount suggests that the use of derivatives had no unique impact on the idiosyncratic volatility.
12 In the analysis of BHARs, more observations are missing. This could be because the target could have either been acquired or simply delisted within 6 months, 12 months, or 24 months. 13 There are two observations missing in the pre-announcement period for the derivative sample. This is because there were stock price returns and market returns missing for these two observations. 14 See (Skinner, 1989) , (Conrad, 1989) , and (Bansal et al., 1989) .
(Insert Table 4 here)
For the question of whether hedge fund activists used derivatives are to increase the probability of sale of their targets. (Greenwood and Schor, 2009 ) had found that the positive abnormal returns experienced around the time the activist disclosed its stake in the target were attributed to the ability of activists to push for the sale of the target. These findings were further supported by (Becht et al., 2015) , who found that takeovers were the more profitable and popular activist strategy. The findings of (Hu and Black, 2007) suggest that hedge funds routinely used leverage and options to increase their effective ownership stakes in target firms. Increased ownership implies increased voting power, the use of derivatives, therefore, could increase the probability of a successful activist campaign. Since takeovers are the most popular strategy with hedge fund activists, there is a possibility that hedge fund activists will use derivatives to increase their voting power in order to increase the probability of takeovers of the target. In our paper, in order to analyse whether hedge fund activists increased the probability of takeovers by using derivatives, our hedge fund activism database was merged with the Thomson One Banker Mergers and Acquisitions database to obtain the number of deals with hedge fund activist involvement where the hedge fund activist used derivatives. By adopting the methodology of (Greenwood and Schor, 2009) , only those deals that occurred within 18 months after the hedge fund activist using derivatives disclosed its stake were considered for the analysis. Table 5 (Insert Table 5 here)
The results of the Probit model are shown in Table 6 . As evidenced from Table 6 , the key dummy variable "Derivative" is negative and significant, thereby implying that hedge fund activists who did not use derivatives increased the probability of takeover of the target firms.
This is consistent to (Partnoy, 2015) that activist hedge funds were found to have rarely used derivatives. It could also be because of the difference in target size. It was found that hedge fund activists who did not use derivatives targeted firms of smaller size. The ease of pushing for a sale of target of smaller size could have also contributed to this result. The inverse relationship between target size and probability of takeovers, as evidenced from Table 6 , supports this theory. Given that the target size was small and given that such targets were more prone to takeovers, there was no reason for hedge fund activists to use derivatives to pursue takeovers. Finally, this result also justifies why targets of hedge fund activists who did not use derivatives outperformed targets who used derivatives around the time the hedge fund activist announced its stake. (Greenwood and Schor, 2009 ) attributed the abnormal returns around the time of activist disclosure to the ability of hedge fund activist to push for the sale of the target. Since hedge fund activists who did not use derivatives increased the probability of takeovers, the market reaction was more positive for the targets of these hedge fund activists.
(Insert Table 6 here)
Conclusion
This paper examined the role of derivatives in hedge fund activism. We analysed the cumulative abnormal returns around the time when hedge fund activists using derivatives disclosed their stakes in the target firm and compared them with the cumulative abnormal returns of targets of hedge fund activists who did not employ derivatives. Evidence showed the 11-day CARs of targets of hedge fund activists who did not use derivatives exceeded the 11-day CARs of targets of hedge fund activists who used derivatives. Results thereby indicate that the market reacted positively when hedge fund activists did not employ derivatives. This suggested that the market had higher confidence in hedge fund activists who did not use derivatives. We also analysed the buy-and-hold abnormal returns and found that irrespective of whether they used derivatives or not, hedge fund activists did not create any long-term value to their targets. Furthermore, we examined whether hedge fund activists, by using derivatives, reduced the idiosyncratic volatility of the target share price and found that both hedge fund activists who used derivatives and those who did not use derivatives reduced idiosyncratic volatility of the target firms. Previous studies had found that stock price volatility was reduced due to the use of derivatives. Our finding that hedge fund activists who did use derivatives reduced the idiosyncratic volatility by a larger amount than hedge fund activists who used derivatives, however, suggested that hedge fund activists did not use derivatives with the intention of reducing targets' stock price volatility. Finally, this study examined whether hedge fund activists increased the probability of takeover by using derivatives and found that hedge fund activists who did not use derivatives increased the probability of takeovers by 29.52%. This finding helped to justify why hedge fund activists rarely used derivatives (Partnoy, 2015) .
Overall, our paper concluded that the use of derivatives did not create any additional value for targets of hedge fund activists. On the contrary, it further justified why hedge fund activists rarely used derivatives. Therefore, hedge fund activists are better off by directly purchasing shares of the targets that they believe are undervalued.
The contribution of this paper is threefold. First, this is the first paper that examines the role of derivatives in hedge fund activism in a comprehensive manner. Second, this paper studies the market reaction to the use of derivatives by hedge fund activists. Our finding suggests that the market rewards the hedge fund activists who did not use derivatives. Most importantly, our paper provides a testing ground for studying the value creation through the usage of derivatives. This study also finds that hedge fund activists who did not use derivatives increase the probability of takeover of their target companies, thereby indicating that derivatives are not effective financial instruments while undertaking hedge fund activist engagements. There was neither short-term value creation nor long-term value creation by hedge fund activists using derivatives.
Our paper mainly focused on options, futures, and forwards as the derivative instruments used by activist hedge funds. Future research could explore the use of other derivative instruments, such as credit default swaps, by activist hedge funds and its impact on situations related to firm bankruptcy. (Subrahmanyam, 2014) examined the effect of credit default swaps on credit risk and found that the credit risk of reference firms increased significantly upon the inception of CDS trading. This was also evident in the bankruptcy talks between Caesars Entertainment Corp. and activist hedge fund Elliott Management Corp (Keller, 2014) . Future research could examine whether hedge fund activists use such instruments and their impact when they target financially distressed firms. To examine whether targets of hedge fund activists have improved when hedge fund activists used derivatives, the idiosyncratic volatility of targets is computed before and after the hedge fund activist discloses its stake. The methodology of Bali and Cakici (2008) is followed for computing idiosyncratic volatility. Panel A shows idiosyncratic volatility of targets of hedge fund activists using derivatives post announcement. Panel B shows idiosyncratic volatility of targets of hedge fund activists not using derivatives post announcement. 
Probability of Takeovers of Targets of Hedge Fund Activists Using Derivatives
Acquired binary variable is regressed against a set of explanatory variables using a probit model. The Acquired binary variable takes the value of 1 for targets of hedge fund activists using derivatives, which get acquired and 0 for targets of hedge fund activists using derivatives, which do not get acquired. All variables are defined in Appendix A. All continuous variables are winsorized at the 2% and 98% levels. P-Values shown in parentheses are adjusted for heteroskedasticity. Statistical significance at the 1%, 5% and 10% levels are denoted as ***, ** and * respectively.
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